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FOREWORD 

The National Toxicology Program (NTP) is made up of four charter agencies of the U.S. Department of 
Health and Human Services (DHHS): the National Cancer Institute (NCI), National Institutes of Health; 
the National Institute of Environmental Health Sciences (NIEHS), National Institutes of Health; the 
National Center for Toxicological Research (NCTR), Food and Drug Administration; and the National 
Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control. In July 1981, the 
Carcinogenesis Bioassay Testing Program, NCI, was transferred to the NIEHS. The NTP coordinates the 
relevant programs, staff, and resources from these Public Health Service agencies relating to basic and 
applied research and to biological assay development and validation. 

The NTP develops, evaluates, and disseminates scientific information about potentially toxic and hazardous 
chemicals. This knowledge is used for protecting the health of the American people and for the primary 
prevention of disease. 

The studies described in this Technical Report were performed under the direction of the NIEHS and 
were conducted in compliance with NTP laboratory health and safety requirements and must meet or 
exceed all applicable federal, state, and local health and safety regulations. Animal care and use were in 
accordance with the Public Health Service Policy on Humane Care and Use of Animals. All aspects of the 
chronic studies were subjected to retrospective quality assurance audits before being presented for public 
review. 

These studies are designed and conducted to characterize and evaluate the toxicologic potential, including 
carcinogenic activity, of selected chemicals in laboratory animals (usually two species, rats and mice). 
Chemicals selected for NTP toxicology and carcinogenesis studies are chosen primarily on the bases of 
human exposure, level of production, and chemical structure. Selection per se is not an indicator of a 
chemical's carcinogenic potential. 

These NTP Technical Reports are available for sale from the National Technical Information Service, 
U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-4650). Single 
copies of this Technical Report and individual animal data are available without charge while supplies last 
from NTP Central Data Management, NIEHS, P.O. Box 12233, MD A0-01, Research Triangle Park, NC 
27709 (919-541-1371). 
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ABSTRACT 

Brm Brn 
[Sum of m and n ranges from 2 to 7] 

POLYBROMINATED BIPHENYLS 
(FIREMASTER FF-1 ®) 

CAS No. 67774-32-7 

Chemical Formula: C~2H(~0.m..)Br~m+n) Molecular Weight: 144.21+78.90(m+n) 

Synonyms: PBBs; polybrominated biphenyl mixture; hexabromobiphenyl (technical grade); brominated biphenyls; polybromobiphenyls 

Polybrominated biphenyls are synthetic chemicals 
used as flame retardants. The technical product used 
in these studies, Firemaster FF-1 ®, is a mixture of 
brominated biphenyls. Firemaster FF-1 ® is a known 
liver carcinogen in rats and mice and is one of three 
compounds chosen by the National Toxicology 
Program to investigate the potential value of peri- 
natal exposures in assessing chemical carcinogenicity. 

Chronic toxicity and carcinogenicity studies of poly- 
brominated biphenyls (Firemaster FF-1 ®) were 
conducted in F344/N rats and B6C3F 1 micce of each 
sex. The studies were designed to determine: a) the 
effects of polybrominated biphenyls in rats and mice 
receiving adult (F 0 exposure only (a typical carcino- 
genicity study), b) the toxic and carcinogenic effects 
of polybrominated biphenyls in rats and mice 
receiving perinatal (F0) exposure only (dietary expo- 
sure of dams prior to breeding and throughout 
gestation and lactation), and c) the effects of com- 
bined perinatal and adult exposure to polybrominated 
biphenyls. 

ST UDIE S  IN F344/N R A T S  
The exposure levels selected for F1 exposure, based 
on studies of polybrominated biphenyls in the litera- 
ture, were 3, 10, and 30 ppm. In a preliminary study 
to determine the pcrinatal dietary concentrations for 
the 2-year study, female rats were administered 1 to 
30 ppm polybrominatcd biphenyls in the feed begin- 
ning 60 days prior to breeding and continuing 
throughout gestation, lactation, and up to 4 weeks 
postwcaning. The mean prcwcaning litter weight of 
the 30 ppm group was less than 80% of the mean 
litter weight of the control group at days 0, 4, and 12. 
At weaning, the mean weight of litters in this group 
was 80% of the control group mean. The final mean 
body weights (28 days after weaning) of males and 
females receiving 30 ppm were 13% to 19% lower 
than the final mean body weights of the controls. 
Therefore, dietary concentrations of 0, 1, 3, and 
10 ppm wcrc selected for the F0 exposure levels in 
the 2-year study. The eight F0:F1 exposure combina- 
tions selected for the 2-year study are shown in the 
following table. 
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E x p o s u r e  G r o u p s  a n d  N u m b e r s  o f  R a t s  a 

F o C o n c e n t r a t i o n  b 

(ppm)  

F t C o n c e n t r a t i o n  c (ppm)  

0 3 10  30  

0 60 - 60 60 

1 - 60 - - 

3 - - 60 - 

10 60 - 60 60 

a Ten rats from each group were evaluated at 9 months. 
b Concentration of polybrominated biphenyls in feed through breeding, gestation, and lactation until pups were 8 weeks of age 
c Concentration of polybrominated biphenyls in feed given to rats beginning at 8 weeks of age for 2 years 

Adult-Only Exposure 
The major organ affected by toxicity of poly- 
brominated biphenyls was the liver. Rats evaluated 
at 9 months had decreased body weights, hepato- 
megaly, nonneoplastic histopathologic changes in the 
liver, mild anemia, increases in serum cholesterol 
concentrations, and decreases in serum triglyceride 
concentrations (males only). In rats receiving adult- 
only exposure (F0:Ft concentrations of 0:10 or 
0:30 ppm), there were no significant effects on 
survival. Mean body weights were significantly 
reduced in 0:10 and 0:30 ppm male rats and in 
0:30 ppm female rats. Males and females exposed to 
0:10 or 0:30 ppm had increased incidences of hepato- 
cellular neoplasms (males: 0:0 ppm, 1/50; 0:10 ppm, 
12/49; 0:30 ppm, 41/50; females: 0/50, 12/50, 39/50). 
Increased incidences of  the following nonneoplastic 
lesions were associated with the administration of 
polybrominated biphenyls: eosinophilic foci, cyto- 
plasmic vacuolization, oval cell hyperplasia, and 
hypertrophy in the liver of males and females; 
acanthosis, inflammation, and ulceration of the fore- 
stomach in exposed males; and cystic endometrial 
hyperplasia of the uterus in 0:30 ppm females. 

Perinatal-Only Exposure 
For rats receiving only perinatal exposure (10:0 ppm), 
there were no changes in survival or body weights 
compared to the 0:0 ppm control groups. In female 
rats, there were no effects on neoplasm incidences, 
but perinatal exposure was associated with a margin- 
ally increased incidence of hepatocellular adenoma in 
male rats (0:0 ppm, 1/50; 10:0 ppm, 5/50). The 

incidences of nonneoplastic lesions in the liver were 
increased in exposed males (eosinophilic foci and 
cytoplasmic vacuolization) and females (eosinophilic 
foci). 

Combined Perinatal and Adult Exposure 
Combined perinatal and adult exposure resulted in 
marginally reduced survival compared to the 0:0 ppm 
control group for male rats in the 3:10, 10:10, and 
10:30 ppm groups. No significant survival differences 
were observed in female rats. The final mean body 
weights of  male and female rats receiving 3:10, 10:10, 
or 10:30 ppm were lower than those of the 0:0 ppm 
controls. 

In male rats, there were no enhancing effects of  
combined perinatal and adult exposure on the inci- 
dence of hepatocellular neoplasms. However, peri- 
natal exposure enhanced the development of liver 
neoplasms in female rats receiving 10 or 30 ppm 
adult exposure. A combined analysis of all male and 
female exposure groups also revealed increased inci- 
dences of mononuclear cell leukemia that were 
considered related to polybrominated biphenyls 
exposure. 

S T U D I E S  IN B 6 C 3 F  t M I C E  
The exposure levels selected for the F1 exposure, 
based on studies of polybrominated biphenyls in the 
literature, were 3, 10, and 30 ppm. In a preliminary 
study to determine the perinatal dietary concentra- 
tions for the 2-year study, female C57BL/6N mice 
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were exposed to 1 to 30 ppm polybrominated biphen- 
yls in the feed beginning 60 days before breeding to 
C3H/HeN males, continuing throughout gestation 
and lactation and up to 4 weeks postweaning. There 
were no clear chemical-related effects on survival or 
growth at any phase of the study; therefore, 0, 3, 10, 
and 30 ppm dietary concentrations were selected for 
the F 0 exposure levels in the 2-year study. The eight 
F0:F t exposure combinations selected for the 2-year 
study are shown in the table below. 

Adult-Only Exposure 
The major organ affected by toxicity of poly- 
brominated biphenyls was the liver. Animals 
evaluated at 9 months had lower body weights than 
the controls, hepatomegaly, and histopathologic 
changes in the liver. In mice receiving adult-only 
exposure, no males or females in the 0:30 ppm group 
survived to the end of the study. Neither survival nor 
body weights were affected in the 0:10 ppm groups. 
Males and females receiving 0:10 or 0:30 ppm 
had markedly increased incidences of hepatocellular 
neoplasms (males: 0:0 ppm, 16/50; 0:10 ppm, 48/49; 
0:30 ppm, 48/50; females: 5/50, 42/50, 47/48). 
Increased incidences of nonneoplastic liver lesions 
including cytomegaly (hypertrophy), fatty change 
(cytoplasmic vacuolization), bile duct hyperplasia, 
eosinophilic and clear ccell loci, and necrosis 
of individual hepatocytes were related to treatment 
with polybrominated biphenyls. Increased incidences 
and severity of chronic nephropathy in the kidney and 
excessive hematopoiesis in the spleen of 0:30 ppm 
males and females were also considered to be related 
to exposure to polybrominated biphenyls. 

Perinatal-Only Exposure 
There were no survival or body weight differences in 
mice receiving only perinatal exposure (30:0 ppm). 
Perinatal exposure resulted in significantly increased 
incidences of hepatocellular neoplasms in males and 
females. The incidences of nonneoplastic lesions 
(cytomegaly, eosinophilic foci, clear cell foci) were 
increased in males and females. 

Combined Perinatal and Adult Exposure 
Combined perinatal and adult exposure resulted in 
markedly reduced survival for females in the 
30:10 ppm group; no mice receiving 30:30 ppm 
survived to the end of the study. In those groups 
receiving adult exposure of 30 ppm, mean body 
weights were not affected. 

The incidence of hepatocellular neoplasms in male 
and female mice was significantly increased. At the 
9-month interim evaluation the incidence of hepato- 
cellular adenomas was significantly increased in males 
(0:30 ppm, 1/10; 30:30 ppm, 7/10). The incidence of 
hepatocellular adenomas in 30:30 ppm females was 
similar to that of 0:30 ppm females (0:30 ppm, 0/10; 
30:30 ppm, 3/10). At the end of the study the inci- 
dence of hepatocellular adenomas in males was 
statistically increased (0:30 ppm, 42/50; 30:30 ppm, 
48/50). The incidence of hepatocellular adenomas in 
30:30 ppm females was statistically decreased com- 
pared to that of 0:30 ppm females (0:30 ppm, 46/48; 
30:30 ppm, 41/47). It was not possible to assess the 
potential enhancing effect of combined perinatal and 
adult exposure on hepatocellular neoplasms because 
adult-only exposure resulted in such high (84% to 
98%) liver neoplasm incidences. 

Exposure Groups and Numbers of Mice a 

F e C o n c e n t r a t i o n  b 

( p p m )  

F t C o n c e n t r a t i o n  c (ppm)  

0 3 10 30 

0 60 - 60 60 

3 - 60 - - 

1 0  - - 6 0  - 

3 0  60 - 60 60 

a Ten mice from each group were evaluated at 9 months. 
b Concentration of polybrominated biphenyls in feed through breeding, gestation, and lactation until pups were 8 weeks of age 
e Concentration of polybrominated biphenyls in feed given to mice beginning at 8 weeks of age for 24 months 
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C O N C L U S I O N S  

Adult-Only Exposure 
Under the conditions of these 2-year, adult-only, 
dietary exposure studies, there was clear evidence of 
carcinogenic activity* for polybrominated biphenyls in 
male and female F344/N rats and male and female 
B6C3F~ mice based on increased incidences of 
hepatocellular neoplasms. 

Perinatal-Only Exposure 
Perinatal exposure alone (through dietary adminis- 
tration of 10:0 ppm polybrominated biphenyls to the 
dams) had no effect on the incidences of neoplasms 
in female F344/N rats, but in male F344/N rats, 
perinatal exposure was associated with a marginally 
increased incidence of hepatocellular adenomas that 
may have been related to chemical administration. In 
male and female B6C3F~ mice, perinatal exposure to 
30:0 ppm polybrominated biphenyls resulted in signif- 
icantly increased incidences of hepatocellular neo- 
plasms. The incidences of a number of nonneoplastic 
lesions in the liver (cytomegaly, eosinophilic focus, 
and clear cell focus) were increased in male and 
female B6C3F~ mice. 

Combined Perinatal and Adult Exposure 
Combined perinatal and adult dietary exposure to 
polybrominated biphenyls confirmed the findings of 

the adult-only exposures for the increased incidences 
of hepatocellular neoplasms in F344/N rats and 
B6C3F1 mice. In male F344/N rats, there were no 
enhancing effects of combined perinatal and adult 
exposure. However, perinatal exposure enhanced the 
susceptibility of female F344/N rats receiving adult 
exposure of 10 or 30 ppm to the induction of liver 
neoplasms. 

For male and female F344/N rats, a combined analy- 
sis of the incidences of leukemia in the adult-only, 
perinatal-only, and combined perinatal and adult 
exposure groups revealed an apparent association 
between increasing incidences of mononuclear cell 
leukemia and exposure to polybrominated biphenyls. 

In male and female B6C3F 1 mice, it was not possible 
to adequately assess the enhancing effeects of 
combined perinatal and adult exposure on hepato- 
cellular neoplasms, because adult-only exposure to 10 
or 30 ppm polybrominated biphenyls resulted in high 
incidences (84% to 98%) of liver neoplasms. 
However, with increased perinatal exposure, there 
were increases in the numbers of B6C3F 1 mice with 
hepatocellular carcinomas and in the numbers of 
B6C3F1 mice with multiple hepatocellular adenomas, 
which suggests an enhancement of polybrominated 
biphenyls-related hepatocellular carcinogenicity 
associated with perinatal exposure. 

* Explanation of Levels of Evidence of Carcinogenic Activity is on page 9. A summary of the Technical Reports Review 
Subcommittee comments and public discussion on this Technical Report appears on page 11. 
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EXPLANATION OF LEEVELS OF EEVIDENCE OF CARCINOGENIC ACTIVITY 

The National Toxicology Program describes the results of individual experiments on a chemical agent and notes the strength of  the 
evidence for conclusions regarding each study. Negative results, in which the study animals do not have a greater incidence of 
neoplasia than control animals, do not necessarily mean that a chemical is not a carcinogen, inasmuch as the experiments are 
conducted under a limited set of conditions. Positive results demonstrate that a chemical is carcinogenic for laboratory animals under 
the conditions of the study and indicate that exposure to the chemical has the potential for hazard to humans. Other  organizations, 
such as the International Agency for Research on Cancer, assign a strength of evidence for conclusions based on an examination of  all 
available evidence, including animal studies such as those conducted by the NTP, epidemiologic studies, and estimates of exposure. 
Thus, the actual determination of risk to humans from chemicals found to be carcinogenic in laboratory animals requires a wider 
analysis that extends beyond the purview of  these studies. 

Five categories of  evidence of carcinogenic activity are used in the Technical Report  series to summarize the strength of  the evidence 
observed in each experiment: two categories for positive results (clear evidence and some evidence); one category for uncertain 
findings (equivocal evidence); one category for no observable effects (no evidence); and one category for experiments that cannot be 
evaluated because of major flaws (Inadequate study). These categories of  interpretative conclusions were first adopted in June 1983 
and then revised in March 1986 for use in the Technical Report  series to incorporate more specifically the concept of actual weight of 
evidence of  carcinogenic activity. For each separate experiment (male rats, female rats, male mice, female mice), one of the following 
five categories is selected to describe the findings. These categories refer to the strength of the experimental evidence and not to 
potency or  mechanism. 

o Clear evidence of  carcinogenic activity is demonstrated by studies that are interpreted as showing a dose-related 
(i) increase of malignant neoplasms, (ii) increase of a combination of malignant and benign neoplasms, or  (iii) marked 
increase of  benign neoplasms if there is an indication from this or other studies of the ability of such tumors to progress to 
malignancy. 

o Some evidence of carcinogenic activity is demonstrated by studies that are interpreted as showing a chemical-related 
increased incidence of  neoplasms (malignant, benign, or combined) in which the strength of the response is less than 
that required for clear evidence. 

~ Equivocal evidence of carcinogenic activity is demonstrated by studies that are interpreted as showing a marginal 
increase of  neoplasms that may be chemical related. 

* No evidence of carcinogenic activity is demonstrated by studies that are interpreted as showing no chemical-related 
increases in malignant or benign neoplasms. 

o Inadequate study of carcinogenic activity is demonstrated by studies that, because of major qualitative or quantitative 
limitations, cannot be interpreted as valid for showing either the presence or absence of carcinogenic activity. 

When a conclusion statement for a particular experiment is selected, consideration must be given to key factors that would extend the 
actual boundary of an individual category of  evidence. Such consideration should allow for incorporation of scientific experience and 
current understanding of  long-term carcinogenesis studies in laboratory animals, especially for those evaluations that may be on the 
borderline between two adjacent levels. These considerations should include: 

o adequacy of the experimental design and conduct; 
o occurrence of common versus uncommon neoplasia; 
o progression (or lack thereotD) from benign to malignant neoplasia as well as from preneoplastic to neoplastic lesions; 
• some benign neoplasms have the capacity to regress but others (of the same morphologic type) progress. At present, 

it is impossible to identify the difference. Therefore, where progression is known to be a possibility, the most prudent 
course is to assume that benign neoplasms of those types have the potential to become malignant; 

o combining benign and malignant tumor incidence known or  thought to represent stages of  progression in the same 
organ or tissue; 

o latency in tumor induction; 
o multiplicity in site-specific neoplasia; 
o metastases; 
o supporting information from proliferative lesions (hyperplasia) in the same site of neoplasia or  in other experiments 

(same lesion in another sex or  species); 
o presence or  absence of dose relationships; 
• statistical significance of the observed tumor increase; 
• concurrent control tumor incidence as well as the historical control rate and variability for a specific neoplasm; 
o survival-adjusted analyses and false positive or false negative concerns; 
o structure-activity correlations; and 
o in some cases, genetic toxicology. 
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N A T I O N A L  T O X I C O L O G Y  P R O G R A M  B O A R D  O F  S C I E N T I F I C  C O U N S E L O R S  
TECHNICAL REPORTS REVIEW SUBCOMMITTEE 

The members of the Technical Reports Review Subcommittee who evaluated the draft NTP Technical Report on polybrominated 
biphenyls (Firemaster FF-I®) on June 23, 1992, are listed below. Panel members serve as independent scientists, not as 
representatives of any institution, company, or governmental agency. In this capacity, panel members have five major responsibilities 
in reviewing NTP studies: 

• to ascertain that all relevant literature data have been adequately cited and interpreted, 
• to determine if the design and conditions of the NTP studies were appropriate, 
• to ensure that the Technical Report presents the experimental results and conclusions fully and clearly, 
• to judge the significance of the experimental results by scientific criteria, and 
• to assess the evaluation of the evidence of carcinogenic activity and other observed toxic responses. 
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S U M M A R Y  O F  T E C H N I C A L  R E P O R T S  R E V I E W  S U B C O M M I ' V r E E  C O M M E N T S  

On June 23, 1992, the draft Technical Report on the 
toxicology and carcinogenesis studies of poly- 
brominated biphenyls (Firemaster FF-1 ®) received 
public review by the National Toxicology Program 
Board of Scientific Counselors' Technical Reports 
Review Subcommittee. The review meeting was held 
at the National Institute of Environmental Health 
Sciences, Research Triangle Park, NC. 

Dr. R.S. Chhabra, NIEHS, introduced the toxicology 
and carcinogenesis studies of polybrominated 
biphenyls (PBBs) by discussing the rationale for 
incorporating perinatal exposure into the study 
design. The study designs included conventional 
2-year exposure of adult animals, perinatal exposure 
only, and perinatal plus adult exposure. The studies 
were intended to compare and evaluate the potential 
values of perinatal exposures in assessing chemical 
carcinogenicity. Dr. Chhabra described the experi- 
mental design, reported on survival and body weight 
effects, and commented on neoplasms and nonneo- 
plastic lesions in rats and mice. The proposed 
conclusions were: 

Adult-Only Exposure 
Under the conditions of these 2-year, adult-only, 
dietary exposure studies, there was clear evidence of 
carcinogenic activity for polybrominated biphenyls 
(PBBs) in male and female F344/N rats and male and 
female B6C3F1 mice based on increased incidences of 
hepatocellular neoplasms. 

Perinatal-Only Exposure 
Perinatal exposure alone (through dietary administra- 
tion of 10 ppm PBBs to the dams) had no effect on 
the incidences of neoplasms in female F344/N rats, 
but in male rats, perinatal exposure was associated 
with a marginally increased incidence of hepato- 
cellular adenomas that may have been related to 
chemical administration. In male and female B6C3F 1 
mice, perinatal exposure to 30 ppm PBBs resulted in 
significantly increased incidences of hepatocellular 
neoplasms. 

Combined Perinatal and Adult Exposure 
Combined perinatal and adult dietary exposure to 
PBBs confirmed the findings of the adult-only 
exposures for the increased incidences of 

hepatocellular neoplasms in rats and mice. In male 
rats, there were no enhancing effects of combined 
perinatal and adult exposure. However, perinatal 
exposure enhanced the susceptibility of female rats 
receiving adult exposure of 10 or 30 ppm to the 
induction of liver neoplasms. For male and female 
rats, a combined analysis of the incidences of 
leukemia in the adult-only, perinatal-only, and 
combined perinatal and adult exposure groups 
revealed an apparent association between increasing 
incidences of mononuclear cell leukemia and expo- 
sure to PBBs. In male and female mice, it was not 
possible to adequately assess the enhancing effects of 
combined perinatal and adult exposure on hepato- 
cellular neoplasms, because adult-only exposure to 10 
or 30 ppm PBBs resulted in high incidences (84% to 
98%) of liver neoplasms. However, with increased 
perinatal exposure, there were increases in the 
numbers of mice with hepatocel!ular carcinomas and 
in the numbers of mice with multiple hepatocellular 
adenomas, which suggests an enhancement of PBB- 
related hepatocellular carcinogenicity associated with 
perinatal exposure. 

Dr. Goodman, a principal reviewer, agreed in prin- 
ciple with the proposed conclusions. However, he 
thought that in the conclusions for male rats receiv- 
ing perinatal-only exposure, the phrase "a marginally 
increased incidence of' should be changed to "an 
equivocal increase in the incidence of' to better 
characterize the questionable nature of the increase. 
Also, under the heading "Combined Perinatal and 
Adult Exposure," he suggested that all reference to 
mononuclear cell leukemia be omitted. Dr. Chhabra 
noted that life table analyses of data from all eight 
experimental groups indicated that significant 
increases in incidences of leukemia were associated 
with increasing concentration levels of PBBs in adult 
rats. Dr. Goodman proposed omitting from consid- 
eration of possible carcinogenicity of PBBs certain 
exposure groups in which the maximum tolerated 
dose (MTD) appears to have been exceeded, noting 
that this would not change the overall level of 
evidence. Dr. J.K. Haseman, NIEHS, commented 
that the reduced weight gain in these groups may 
have resulted from the hepatocellular carcinogenicity. 
Dr. M.R. Elwell, NIEHS, thought the high incidence 
of leukemia also could have been a contributing 
factor. Dr. Goodman said the argument that PBBs 
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were genotoxic was weak and should be deleted. 
Dr. Chhabra agreed. 

Dr. Zeise, the second principal reviewer, also agreed 
in principle with the proposed conclusions, but said 
they should note that the power of the study in rats 
to distinguish the impact of perinatal exposure may 
have been compromised by an inadvertent exposure 
of  control rats to PBBs. Dr. Chhabra said there was 
certainty that control animals did not receive PBBs in 
the diet and stated that it is common to find PBBs in 
control animal tissues because PBBs are a ubiquitous 
environmental contaminant. Dr. Zeise said the 
decreases in neoplasms and nonneoplastic lesions 
noted for mice were difficult to interpret without 
results of  statistical comparisons which account for 
the poor  survival of  treated mice. 

Because Dr. McKnight, the third principal reviewer, 
was unable to attend the meeting, Dr. L. Hart, 
NIEHS, read her review into the record. 
Dr. McKnight agreed in principle with the conclu- 
sions but asked whether increases in thyroid follicular 
cell adenomas should be mentioned as part of the 
effects for male mice under combined perinatal and 
adult exposure. Dr. Haseman said the presence of an 
adenoma in an untreated control male mouse 
resulted in lack of  statistical significance. 
Dr. McKnight questioned the statement in the results 
that for female rats there was significantly increased 
incidence of  liver neoplasms from perinatal exposure 
alone, and suggested that it would be better to say 
that there was an enhancing effect of perinatal 
exposure on the incidence of liver neoplasms in 
animals exposed as adults. Dr. McKnight said the 

statistical analyses for the combined perinatal and 
adult exposures should be presented in the appen- 
dixes. Dr. Haseman said that this would be done. 

Dr. Silbergeld asked whether there had been contami- 
nation of the test mixture with brominated dibenzo- 
furans, compounds for which there had been reccent 
toxicity studies reported. Dr. T.J. Goehl,  NIEHS, 
said a mass spectral analysis had been done for 
dibenzofurans. The fragmentation patterns would 
indicate the number of bromines but not their 
position on the furan ring. Dr. Silbergeld com- 
mented that some of  the brominated biphenyls were 
known to induce anorexia, a property which might 
have contributed to the reduced weight gain noted by 
Dr. Goodman. 

Dr. Silbergeld moved that the Technical Report  on 
polybrominated biphenyls be accepted with the 
conclusions as written for male and female rats and 
mice under the three combinations of  Adult-Only 
Exposure, Perinatal-Only Exposure, and Combined 
Perinatal and Adult Exposure. Dr. Zeise seconded 
the motion. Dr. Goodman offered an amendment: 
"The MTD was deemed to have been exceeded in 
male and female rats in the 0:30 ppm and 10:30 ppm 
dose groups, based on an excessive (i.e., 20% to 29%) 
decrease in body weight gain. Therefore,  the carcino- 
genicity data obtained from the exposure groups in 
question were not considered in this assessment of 
the carcinogenicity of the PBBs." The amendment  
was tabled for lack of a second. Dr. Silbergeld's 
motion was then accepted unanimously with eight 
votes. 


	CONTENTS
	ABSTRACT
	EXPLANATION OF LEVELS OF EVIDENCE OF CARCINOGENIC ACTIVITY
	TECHNICAL REPORTS REVIEW SUBCOMMITTEE
	SUMMARY OF TECHNICAL REPORTS REVIEW SUBCOMMITTEE COMMENTS
	Full Report
	NTP Reports Page
	NTP Home Page
	EHIS Home Page



